A new rubidium complex, rubidium diphenylacetate diphenylacetic acid has been synthesised and characterised by single-crystal X-ray diffraction: triclinic, P1 with a = 7.437(3)Å, b = 12.377(4)Å, c = 14.384(3)Å, α = 107.08 (2) • , β = 103.67(2)
Introduction
The formation of enantiomerically enriched products from achiral precursors without the intervention of chiral chemical reagents or catalysts is known as absolute asymmetric synthesis. This can be achieved if a molecular torsion causes a chiral conformation in an achiral molecule subsequently inducing crystallization into a chiral crystal structure. A common example is benzophenone that crystallizes in the chiral P2 1 2 1 2 1 space group 1 and exhibits non-linear optical behaviour. 2 It is the propeller like arrangement of the phenyl rings of benzophenone that promotes such chiral crystallization. Diphenylacetic acid is another molecule that can assemble in helical conformations. It has been used in absolute asymmetric (1) synthesis to provide chiral cocrystals namely with acridines. 3, 4 Searching for other compounds with the same features we have engaged in a structural study of diphenylacetic acid salts or adducts, such as the title compound, rubidium diphenylacetate diphenylacetic acid. The organic molecules of this compound assume a helical conformation with the two phenyl rings oriented like the blades of a propeller but they crystallize in the centrosymmetric P1 group therefore with both enantiomers of the helical conformation in the crystal.
Experimental

Preparation of Rubidium diphenylacetate diphenylacetic acid
The title compound was prepared by neutralising an ethanolic solution of diphenylacetic acid (98%, Aldrich) with rubidium hydroxide. Clear transparent single crystals of prismatic form grew from the solution by slow evaporation over a period of a few weeks, from which one was selected and used for the X-ray analysis. Before data collection, the quality of the crystal was checked by photographic methods (Lauegrams).
Crystal structure determination
A crystal of the title compound having approximate dimensions of 0.39 mm × 0.34 mm × 0.16 mm was placed in a glass fiber and mounted on a Enraf-Nonius CAD4 diffractometer. Diffraction data were collected at room temperature 293(2) K using graphite monochromated Mo Kα (λ = 0.71073Å). The unit cell parameters were determined by least-squares refinement of diffractometer angles (8.7
• < θ < 13.72
• ) for 24 automatically centered reflections.
Data were processed using PLATON 5 and an absorption correction (psi scan) was applied which resulted in transmission factors ranging from 0.869 to 0.944. The data were corrected for Lorentz and Polarization effects. Reflections with 2θ ≤ 50
• were used for structure solution and refinement.
The structure was solved by direct methods using SHELXS-97 6 and refined anisotropically (non-H atoms) by full-matrix least-squares on F 2 using the SHELXL-97 6 program. All the hydrogen atoms with exception of those of the carboxylic groups (H21 and H22) were placed at calculated positions and allowed to ride on their parent atoms using SHELXL-97 defaults. H21 and H22 were placed at special positions with an isotropic displacement parameter multiple of the parent atom O2A and O2B, respectively. The final least-squares cycle based on 2683 observed reflections [I > 2σ (I)] and 283 variable parameters, converged with R = 0.034 and wR = 0.066. The crystallographic details and selected interatomic distances and angles are given in Tables 1 and 2 .
Results and discussion
Crystal structure of the complex
The structure of the title compound together with the atom-numbering scheme, is illustrated in Fig. 1 . The formation of ladders is shown on Fig. 2 , and Fig. 3 shows the packing diagram. Selected bond lengths and angles are listed in Table 2 . The diphenylacetic molecules bridge the metallic ions forming an infinite ladder struc- ture similar to that seen in sodium diphenylacetate. 7 In the previously reported structure, the carboxylate oxygen atoms and the Na + ions alternate at the vertices of a distorted cube centered at the origin of the4 axis, forming an infinite columnar structure. At the present structure the rotoinversion axis is lost and the ladder climbs along an1 axis. Each Rb + ion is coordinated with 4 oxygen atoms, 3 of those atoms belonging to the diphenylacetic B molecule and its symmetry relatives, and the remaining (O1A) belongs to the A molecule. The B molecules, together with the alkali ions form the ladder which is a sequence of two wider steps (O1B. . .Rb) and one narrower O2B· · ·O2B i (i: − x + 1, − y + 1, − z + 1), with widths 2.8640(18) and 2.452(5)Å, respectively (Fig. 2) . The heights of the steps follow the sequence one larger (Rb· · ·O1B
ii , ii: − x + 2, The carboxylate skeleton defined by atoms C1, C2, O1 and O2 is planar to within 0.003Å for molecule A and 0.009Å for B. The dihedral angle between the least-squares plane of the two phenyl rings is 80.98(13)
• and 79.94(13) for A and B, respectively. In the A molecule the carboxylate group makes an angle of 83.89(15)
• and 76.11(13)
• with rings C3A-C8A and C9A-C14A, respectively. In the B molecule the carboxylate group makes angles of 85.67 (7) • and 80.66(11)
• with rings C3B-C8B and C9B-C14B, respectively. Both molecules have the phenyl rings and the carboxylate planes with torsions around the single bonds to C2 in the same direction mimicking the blades of a propeller. The common sign of the torsion angles around C2, H2-C2-C1-O1 148.49
• , H2-C2-C3-C4 144.0
• , H2-C2-C9-C10 159.82 [for A] confirms this orientation [−141.16, − 151.13, − 125.74
• for B, respectively]. There are interactions between the Rubidium ion and the and the π electron clouds of the phenyl rings, the shortest Rb-centroid distances are 3.173(2)Å for ring C3B-C8B
ii and 3.292(2) for ring C9A-C14A.
There are two strong hydrogen bonds joining the organic moieties in this crystal. In each case a hydrogen atom is shared between a carboxylic group and its inverted counterpart. The highest peaks of the difference fourier synthesis at final stage of the refinement locate at the origins of the inversion axis, middle points of the bonds O2A· · ·O2A
iii (bond length 2.455(5)Å, bond angle 180.00(11)
• , iii: − x + 1, − y, − z + 1) and O2B· · ·O2B i (bond length 2.452(5)Å, bond angle 180.00(11)
• , i: − x + 1, − y + 1, − z + 1). This might correspond to a highly symmetric situation with the shared hydrogen exactly midway between donor and acceptor or most likely, the shared hydrogen atom is statistically disordered being either close to one oxygen or to its symmetric counterpart.
Anyway the overall counting of the atoms shows that one of the protons was lost, so the negative charge of the organic moiety compensates the positive charge of Rb + . While one of the H-bonds forms one of the ladder steps, the other (O2A· · ·O2A
iii ) joins the ladders together, forming layers parallel to the ab plane, as seen in Fig. 3 . 
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